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1.1 General information 1 About this manual

1 About this manual

1.1 General information

Download the latest version of this document at:
http://doc.beldensolutions.com

Read the assembly and operating instructions on the following pages carefully
before starting up the modules. Keep this information where it is accessible
to all users.

The texts, figures, diagrams, and examples used in this document are
exclusively used to explain how to operate and apply the modules.

Please contact us if you have any detailed questions on installing and starting
up the devices.

Belden Deutschland GmbH
Lumberg Automation™

Im Gewerbepark 2
D-58579 Schalksmuhle
Germany

https://lumberg-automation-support.belden.com
https://www.belden.com
https://catalog.belden.com
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1 About this manual 1.2 Explanation of symbols

1.2 Explanation of symbols

1.2.1 Use of danger information

Danger information is denoted as follows:

ﬁ Danger: Means that death, serious physical injury or substantial
damage to property will occur if the required safety measures are not
taken.

ﬁ Warning: Means that death, serious physical injury or substantial
damage to property can occur if the required safety measures are not
taken.

ﬁ Caution: Means that minor physical injury or damage to property can
occur if the required safety measures are not taken.

1.2.2 Use of general information

General information is denoted as follows:

i Attention: Contains important information on the product, on how to
manage the product, or on the respective section of the documentation
to which your special attention is being drawn.

1.2.3 EtherCAT® trademark information

EtherCAT® is a registered trademark and patented technology, licensed by
Beckhoff Automation GmbH, Germany.

Manual EtherCAT 9
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1.3 Version information 1 About this manual

1.3 Version information

1.0 03/2021
1.1 04/2021
1.2 05/2021
1.3 11/2021 Ch. 3: enhancements
Ch. 4.3
2.0 03/2022 New chapters:
Ch. 10.6 ("NTP")
Ch. 12 ("lODD")
New device variants:
0980 XSL 912-121-007D-01F
0980 XSL 3913-121-007D-01F
21 06/2022 Temporarily excluded device variant information for
0980 XSL 3913-121-007D-01F (shipping in 2023)
22 10/2022 Device variant information for 0980 XSL 3913-121-007D-01F included.
Ch. 7.3: LED description
23 04/2023 Ch. 10-Link Parameterization on page 89: SDO values
Ch. Device status object (0xF100) on page 108: Status ports 1..8
24 07/2023 Warning in ch. Setting the rotary encoding switches on page 47
25 10/2023 Added new feature HTTPS (several chapters updated).
New device variants:
0980 XSL 3912-121-027D-01F
0980 XSL 3913-121-027D-01F
10 Manual EtherCAT
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1 About this manual 1.3 Version information

3.0 08/2024 Ch. 8.2.8: added info for input filter value

Ch. 10: new "Attention" info

Ch. 10.1: new "Attention" info

Ch. 10.2: new "Attention" info

Ch. 10.3.3: new lines in "Port mode object"

Ch. 11.1.2: new screenshot

Ch. 11.1.3: new screenshot, new features (see subordinated chapters)

New chapters:

Digital Input latch on page 81

Digital Input extension on page 85

Upload and process an IODD file on page 150
10DD upload on page 172

3.1 09/2025 Updated:

General information on page 8

About LioN-X on page 18

1/0 port overview on page 21

Notifications on page 38

ESI file on page 45

General device settings on page 69

Digital I/O mode, Channel B on page 72
Digital Output restart after failure on page 79
Newest Acknowledge Message on page 104
New Messages Available on page 105

Flags on page 106

Diagnosis Message Buffer on page 107
Emergency messages on page 109
Configuration and forcing on page 143
Firmware update on page 179

The System page on page 186

|0DD Management page on page 192
Firmware update on page 193

Power supply of the module electronics/sensors on page 199
1/0 ports Channel A (Pin 4) on page 202

1/0 ports Channel B (Pin 2) on page 205
LEDs on page 209

Data transfer times on page 211

New:

Recycling note on page 213

Table 1: Overview of manual revisions

Manual EtherCAT 11
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2.1 Intended use 2 Safety instructions

2 Safety instructions

2.1 Intended use

The products described in this manual are decentralized 10-Link Masters on
an Industrial Ethernet Network.

We adhere to all safety standards when developing, producing, testing, and
documenting our products. When you adhere to the handling specifications
and safety instructions described for the configuration, assembly, and correct
operation, there should not normally be any risks for people or equipment.

The modules fulfill the requirements of the EMC guidelines (2014/30/EU) and
the low voltage guideline (2014/35/EU).

The 10-Link Masters are designed to be used in the industrial sector. The
industrial environment is distinguished by the fact that the consumer is not
connected directly to the public low voltage network. Additional measures are
required for use in residential areas or in business and commercial sectors.

i Attention: This equipment may cause radio interference in residential
areas. In this case the operator may be requested to carry out
appropriate measures.

The proper and safe operation of this product depends on proper
transportation, storage, assembly, and installation, and careful operation.

A completely assembled device housing is required for the proper operation
of the 10-Link Masters. Only connect devices that fulfill the requirements of
EN 61558-2-4 and EN 61558-2-6 to the IO-Link Masters.

During the configuration, installation, start-up, maintenance, and testing of
the devices, adhere to the safety and accident-prevention guidelines for the
specific application.

Only install cables and accessories that fulfill the requirements and
regulations for safety, electromagnetic compatibility, and, where applicable,
telecommunication end devices, as well as the specification information.
Information on which cables and accessories are permitted for the installation

12 Manual EtherCAT
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2 Safety instructions 2.2 Qualified personnel

can be obtained from Belden Deutschland GmbH — Lumberg Automation™
or is contained in this manual.

2.2 Qualified personnel

The configuration, installation, start-up, maintenance, and testing of the
devices may only be performed by a qualified electrician who is familiar with
the safety standards of the automation technology.

The personnel requirements are based on the requirement profiles described
by ZVEI, VDMA, or equivalent organizations.

Only electricians who are familiar with the content of all provided device
documentation are authorized to install and maintain the devices described.
These are persons who

based on their technical training, knowledge, and experience, and their
knowledge of the pertinent standards, can evaluate the work to be carried
out and identify any potential risks or

based on working for several years in a related sector, have the same level
of knowledge as they would have from the relevant technical training.

Only Belden Deutschland GmbH — Lumberg Automation™ is permitted to
make changes to the hardware or software of the products that go beyond
the scope of this manual.

ﬁ Warning: Making unqualified changes to the hardware or software, or
non-adherence to the warning information contained in this document,
can result in serious personal injury or damage to equipment.

Attention: Belden Deutschland GmbH accepts no liability for any
damage caused by unqualified personnel or improper use. This
automatically voids the warranty.

Y

Manual EtherCAT 13
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3 Designations and synonyms

3 Designations and synonyms

AOI Add-On Instruction

API Application Programming Interface

BF Bus Fault LED

Big Endian Data format with High-B on first place (PROFINET and |O-Link)

BUI Back-Up Inconsistency (EIP diagnostics)

CcC CC-Link IE Field

c/IQ 1/0 port pin 4 mode, 10-Link communication/switching signal

Ch. A Channel A (Pin 4) of I/O port

Ch.B Channel B (Pin 2) of 1/0O port

CIP Common Industrial Protocol (media independent protocol)

CIP Safety™ Common Industrial Protocol for Safety applications, CIP Safety™
is a registered trademark of ODVA

Class A 10-Link port specification (Class A)

Class B 10-Link port specification (Class B)

CoAP Constrained Application Protocol

CSP+ Control & Communication System Profile Plus

DAT Device Acknowledgement Time

DCP Discovery and Configuration Protocol

DevCom Device Comunicating (EIP diagnostics)

DevErr Device Error (EIP diagnostics)

DI Digital Input

DIA Diagnostic LED

DO Digital Output

DIO Digital Input/Output

DTO Device Temperature Overrun (EIP diagnostics)

DUT Device under test

14 Manual EtherCAT
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3 Designations and synonyms

EIP EtherNet/IP™ is a registered trademark of ODVA
ERP Enterprise Resource Planning system

ETH ETHERNET

FE Functional Earth

FME Force Mode Enabled (EIP diagnostics)

FS Functional Safety

FSU Fast Start-Up

GSDML General Station Description Markup Language
High-B High-Byte

HTTPS Hyper Text Transfer Protocol Secure

ICE 10-Link port COM Error (EIP diagnostics)

ICT Invalid Cycle Time (EIP diagnostics)

IE 10-Link port Error (EIP diagnostics)

IN 10-Link port Notification (EIP diagnostics)

W 10-Link port Warning (EIP diagnostics)

lloT Industrial Internet of Things

ILE Input process data Length Error (EIP diagnostics)
IME Internal Module Error (EIP diagnostics)

I/0 Input / Output

1/0 port X1..X8

1/0 port pin 2 Channel B of I/O ports

I/0 port pin 4 (C/Q)

Channel A of 1/O ports

I0DD 1/0 Device Description

IOL or IO-L 10-Link

IQ 1/0 port pin 2 mode, Digital Input/switching signal

ISDU Indexed Service Data Unit

IVE 10-Link port Validation Error (EIP diagnostics)

1&M Identification & Maintenance

JSON JavaScript Object Notation (platform independent data format)
L+ 1/0 port pin 1, sensor power supply

Manual EtherCAT
Version 3.1 09/2025
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3 Designations and synonyms

LioN-X 60 LioN-X variants with a width of 60mm

Little Endian Data format with Low-B on first place (EtherNet/IP)

LLDP Link Layer Discovery Protocol

Low-B Low-Byte

LSB Least Significant Bit

LVA Low Voltage Actuator Supply (EIP diagnostics)

LVS Low Voltage System/Sensor Supply (EIP diagnostics)

MIB Management Information Base

MP Multi-protocol: PROFINET + EtherNet/IP + EtherCAT® +
Modbus TCP (+ CC-Link IE Field Basic)

MQTT Message Queuing Telemetry Transport (open networking
protocol)

MSB Most Significant Bit

M12 Metric thread according to DIN 13-1 with 12 mm diameter

NTP Network Time Protocol

OFDT One Fault Delay Time

OLE Output process data Length Error (EIP diagnostics)

OPC UA Open Platform Communications Unified Architecture (platform
independent, service-oriented architecture)

PFH Probability of dangerous Failure per Hour [h -1]

PD Process Data

PDCT Port and Device Configuration Tool

PLC Programmable Logic Controller

PN PROFINET

PWR Power

Qualifier Validity on a process value. Valid = "1"

REST REpresentational State Transfer

RFC Request for Comments

RPI Requested Packet Interval

RWr Word data input as seen from the master station (CC-Link)

RWw Word data output as seen from the master station (CC-Link)

RX Bit data input as seen from the master station (CC-Link)

16 Manual EtherCAT
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3 Designations and synonyms

RY Bit data output as seen from the master station (CC-Link)

SCA Short Circuit Actuator/U /Uayx (EIP diagnostics)

SCS Short Circuit Sensor (EIP diagnostics)

SFRT Safety Function Response Time

SIO mode Standard Input Output mode

SLMP Seamless Message Protocol

SNMP Simple Network Management Protocol

SP Single Protocol (PROFINET, EtherNet/IP, EtherCAT®,
Modbus TCP or CC-Link IE Field Basic)

SPE Startup Parameterization Error (EIP diagnostics)

T-B Test Channel B

T-A Test Channel A

Uaux Unuxitiary, SUpply voltage for the load circuit (Actuator supply on
Class B ports of Class A/B 10-Link Master)

UDP User Datagram Protocol

ubT User-Defined Data Types

UINT8 Byte in PLC (IB, QB)

UINT16 Unsigned integer with 16 bits or word in PLC (IW, QW)

U ULoad, supply voltage for the load circuit (Actuator supply on
Class A |O-Link-Master)

uL Underwriters Laboratories Inc. (certification company)

uTC Coordinated Universal Time (Temps Universel Coordonné)

WCDT Worst Case Delay Time

Table 2: Designations and synonyms

Manual EtherCAT
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4.1 About LioN-X 4 System description

4 System description

The LioN modules (Lumberg Automation™ Input/Output Network) function
as the interface in an industrial Ethernet system: A central controller on the
management level is able to communicate with the decentralized sensors and
actuators on the field level. The line or ring topologies for which LioN modules
can be used ensure not only reliable data communication but also significantly
reduce the number of cables required and thus also the costs for installation
and maintenance. They additionally enable easy and quick extension.

4.1 About LioN-X

The LioN-X device variants convert standard input, standard output or 10-
Link signals from sensors & actuators into an industrial Ethernet protocol
(PROFINET, EtherNet/IP, EtherCAT®, Modbus TCP, CC-Link IE Field Basic)
and/or into a cloud protocol (REST API, CoAP, OPC UA, MQTT). For the
first time, there is now Syslog on board. The robust 8 port housing design
allows the use even in harsh environments where e.g. weld field immunity,
high temperature ranges or protection class IP67 & IP69K are needed.

Use all benefits of the Lumberg Automation™ product solution by additionally
downloading the configuration tool LioN-Management Suite from https://
www.belden.com to enable e.g. a fast and easy parameterization of the
connected 10-Link devices via the embedded IODD interpreter.

18 Manual EtherCAT
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4 System description 4.2 Device variants

4.2 Device variants

The following variants are available in the LioN-X and the LioN-Xlight family:

935700001

0980 XSL 3912-121-007D-00F

LioN-X M12-60 mm,
10-Link Master

Multi-protocol (PN, EIP,
EC, MB)

Security

8 x |0-Link Class A

935700002

0980 XSL 912-121-007D-01F

LioN-X M12-60 mm,
10-Link Master

Multi-protocol (PN, EIP,
EC, MB, CC)

Security

8 x |0-Link Class A

935710001

0980 XSL 3912-121-027D-01F

LioN-X M12-60 mm,
10-Link Master

Multi-protocol (PN, EIP,
EC, MB, CC)

Security, HTTPS

8 x |0-Link Class A

935703001

0980 XSL 3913-121-007D-01F

LioN-X M12-60 mm,
10-Link Master

Multi-protocol (PN, EIP,
EC, MB, CC)

Security

8 x |0-Link Class A/B
Mixmodule

935711001

0980 XSL 3913-121-027D-01F

LioN-X M12-60 mm,
10-Link Master

Multi-protocol (PN, EIP,
EC, MB, CC)

Security, HTTPS

8 x |0-Link Class A/B
Mixmodule

935701001

0980 LSL 3011-121-0006-001

LioN-Xlight M12-60 mm,
10-Link Master
PROFINET

8 x |0-Link Class A

935702001

0980 LSL 3010-121-0006-001

LioN-Xlight M12-60 mm,
10-Link Master
PROFINET

4 x 10-Link Class A
+8 x DI

Manual EtherCAT

Version 3.1 09/2025
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4.2 Device variants

4 System description

935701002 0980 LSL 3111-121-0006-002 LioN-Xlight M12-60 mm, | 8 x IO-Link Class A
10-Link Master
EtherNet/IP

935702002 0980 LSL 3110-121-0006-002 LioN-Xlight M12-60 mm, | 4 x IO-Link Class A
10-Link Master +8x DI
EtherNet/IP

935701003 0980 LSL 3211-121-0006-004 LioN-Xlight M12-60 mm, | 8 x I0-Link Class A
10-Link Master
EtherCAT®

935702003 0980 LSL 3210-121-0006-004 LioN-Xlight M12-60 mm, | 4 x IO-Link Class A
10-Link Master +8x DI
EtherCAT®

935701004 0980 LSL 3311-121-0006-008 LioN-Xlight M12-60 mm, | 8 x IO-Link Class A
10-Link Master
Modbus TCP

935702004 0980 LSL 3310-121-0006-008 LioN-Xlight M12-60 mm, | 4 x I0-Link Class A
10-Link Master +8 x DI
Modbus TCP

935701005 0980 LSL 3411-121-0006-010 LioN-Xlight M12-60 mm, | 8 x I0-Link Class A
10-Link Master
CC-Link IE Field Basic

935702005 0980 LSL 3410-121-0006-010 LioN-Xlight M12-60 mm, | 4 x I1O-Link Class A
10-Link Master +8 x DI
CC-Link IE Field Basic

Table 3: Overview of LioN-X and LioN-Xlight variants

20
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4 System description 4.3 1/O port overview

4.3 1/0 port overview

The following tables show the main 1/O port differences of the LioN-X |O-Link-
Master family. Pin 4 and Pin 2 of the I/O ports can be configured partly to |O-
Link, Digital Input or Digital Output.

LioN-X Class A 10-Link ports

Info: Class A | Type 1 | Supply Supply Type 1 | Supply
) byUus”  [byu® by U?
X8: Out (4 A) 1oL DI DO (0.5A) [DO(2A) |DI DO (2 A)
X7: out(4A) |loL DI DO (0.5A) |DO(2A) [DI DO (2 A)
0980 X6: out(4A) |loL DI DO (0.5A) |DO(2A) [DI DO (2 A)
?S(xS1L2 X5: Out (4 A) 1oL DI DO (0.5A) [DO(2A) |DI DO (2 A)
X4: Out (4 A) 1oL DI DO (0.5A) [DO(2A) |DI DO (2 A)
X3: Out (4 A) 1oL DI DO (0.5A) [DO(2A) |DI DO (2 A)
X2: Out (4 A) 1oL DI DO (0.5A) [DO(2A) |DI DO (2 A)
X1: out(4A) |loL DI DO (0.5A) |DO(2A) [DI DO (2 A)

Table 4: Port configuration of 0980 XSL 3x12... variants

) DO switch mode configured as "Push-Pull" (description in the configuration
chapters).

2 DO switch mode configured as "High-Side" (description in the configuration
chapters).

Manual EtherCAT 21
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4.3 1/O port overview 4 System description

LioN-X Class A/B 10-Link ports

Info: 4xClassA | Type 1 | Supply | Supply | Type 1 | Supply | Supply
4 x Class B by US1) by Usz) by US1) by Uaux
X8: | Out I0L DI DO DO - - DO/Pwr
(4A) (Class B) (0.5A) | (2A) (2A)
X7: | Out I0L DI DO DO - - DO/Pwr
(4A) (Class B) (0.5A) | (2A) 2A)
X6: | Out 1oL DI DO DO - - DO/Pwr
(4A) (Class B) (0.5A) | (2A) (2A)
0980
XSL X5: | Out 1oL DI DO DO - - DO/Pwr
3x13... (4A) (Class B) (0.5A) | (2A) (2A)
X4: | Out 1oL DI DO DO DI DO -
(4A) (Class A) (0.5A) | (2A) (2A)
X3: | Out 1oL DI DO DO DI DO -
(4 A) (Class A) (0.5A) | (2A) (2A)
X2: | Out 1oL DI DO DO DI DO -
(4A) (Class A) (0.5A) | (2A) (2A)
X1: | Out I0L DI DO DO DI DO -
(4A) (Class A) (0.5A) | (2A) (2A)

Table 5: Port configuration of 0980 XSL 3x13... variants

Y DO switch mode configured as "Push-Pull" (description in the configuration
chapters).

2 DO switch mode configured as "High-Side" (description in the configuration
chapters).
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4 System description

4.3 1/O port overview

LioN-Xlight Class A 10-Link ports

Info: _ Class A | Type 1 Supply by Us“ Type 1

X8: Out (2 A) 1oL DI DO (0.5 A%) DI

X7: Out (2 A) 1oL DI DO (0.5 A*) DI

X6: Out (2 A) 1oL DI DO (0.5 A*) DI
0980 LSL
a1l X5: Out (2 A) 1oL DI DO (0.5 A*) DI

X4: out (2 A) 1oL DI DO (0.5 A*) DI

X3: Out (2 A) 1oL DI DO (0.5 A%) DI

X2: Out (2 A) 1oL DI DO (0.5 A%) DI

X1: Out (2 A) 1oL DI DO (0.5 A*) DI

Table 6: Port configuration of 0980 LSL 3x11... variants

Info: - Class A | Type 1 Supply by Us1) Type 1

X8: Out (0.7 A) - DI - DI

X7: Out (0.7 A) - DI - DI
0980 LSL X6: Out (0.7 A) - DI - DI
3x10... X5: Out (0.7 A) - DI - DI

X4: Out (2 A) 1oL DI DO (0.5 A*) DI

X3: Out (2 A) 1oL DI DO (0.5 A%) DI

X2: Out (2 A) 1oL DI DO (0.5 A*) DI

Manual EtherCAT
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4.3 1/0O port overview 4 System description

X1: out (2 A) 1oL DI DO (0.5 A%) DI

Table 7: Port configuration of 0980 LSL 3x10... variants

D With DO Switch Mode configured as "Push-Pull" (see description in the
configuration chapters).

* For UL applications: Max. 0.25 A DO.

24 Manual EtherCAT
Version 3.1 09/2025



5 Overview of product features 5.1 EtherCAT® product features

5 Overview of product features

5.1 EtherCAT® product features

Data connection

The connection option provided by LioN-X is the widely-used M12 connector
with D-coding for the EtherCAT® network.

The connectors are also color-coded to prevent the ports from being mixed
up.

Data transmission rates

Support of 100Mbit/s with auto crossover and auto negotiation corresponding
to IEEE 802.3.

Integrated switch

The integrated Ethernet switch with Conformance Class C (CC-C) has two
EtherCAT® ports and thus supports the establishment of a line or ring topology
for the EtherCAT® network.

Alarm and diagnostic messages

The devices support messages and alarms via a ring buffer based Diagnosis
History Object.
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5.2 I/O port features 5 Overview of product features

5.2 1/0 port features

I0-Link specification.

LioN-X is ready for 10-Link specification v1.1.3.

8 x 10-Link Master ports

Depending on the variant, the Master device has 4 |O-Link Class A ports, 4
IO-Link Class A ports and 4 10-Link Class B ports, or 8 |O-Link Class A ports
with an additional digital input and optional output (0980 XSL 3x13... variants
on pin 2 of the I/O port. For detailed information see chapter I/O port overview
on page 21.

Warning: If devices with electric isolation and devices without electric
isolation are used within the same system, the electric isolation of all
connected devices is annulled.

10-Link port connections

The 10-Link port connection option provided by LioN-X devices is the 5-pin
M12 connector. Pin 5 is not assigned for 10-Link Class A ports.

Validation & Backup

The Validation & Backup function checks if the right device is connected and
stores the parameters of the 10-Link Device. The function thus gives you an
easy option for replacing the 10-Link Device.

This is possible as of IO-Link specification V1.1 and only if the IO-Link Device
and the IO-Link Master support the function.

10-Link Device parameterization

IO-Link Device parameterization in an EtherCAT® network is possible via
TwinCAT®.

LED

You can see the status of a port by the color of the matching LEDs and their
flash pattern. For details on the meanings of the LED colors, please see
section LEDs on page 209.

26 Manual EtherCAT
Version 3.1 09/2025



5 Overview of product features 5.3 Integrated Web server

5.3 Integrated Web server

Network parameter display

Get an overview of network parameters such as the IP address, subnet mask
and gateway.

Displaying diagnostics

View diagnostics via the integrated Web server.

User management

Use the integrated Web server for convenient management of all users.

10-Link Device parameters

Reading and writing of IO-Link Device parameters is supported. The system
command Store parameters is needed after parameter writing, to take
over the changed parameter into the IO-Link Master backup memory when
enabled.

HTTPS

LioN-X supports several security mechanisms (see also Security features
on page 28). One of them is HTTPS (only applicable for device variants
0980 XSL 3912-121-027D-01F and 0980 XSL 3913-121-027D-01F), which
allows encryption-based secure communication to access Web pages.
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5.4 Security features 5 Overview of product features

5.4 Security features

Firmware signature

The official firmware update packages contain a signature which helps
prevent the system against manipulated firmware updates.

Syslog

The LioN-X multi-protocol variants support the traceability of messages
centrally managed and logged via Syslog.

User manager

The Web server provides a user manager to help protect the Web interface
against unauthorized access. You can manage the users by groups with
different access levels “Admin” or “Write”.

Default user settings:

User: admin

Password: private

i Attention: Change the default settings to help protect the device
against unauthorized access.
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5 Overview of product features 5.5 Other features

5.5 Other features

Interface protection

The devices have reverse polarity, short-circuit and overload protection for
each interface.

For more details, see section Port assignments on page 39.

Failsafe

The devices support a failsafe function. This allows you to define the behavior
of every single channel configured as an output in the case of invalid PLC
data (e.g. PLC in STOP) or of lost PLC communication.

Industrial Internet of Things

LioN-X is industry 4.0 ready and supports the integration in [loT networks via
REST API and the lloT-relevant protocols MQTT, OPC UA and CoAP.
Color-coded connectors

The colored connectors help you avoid confusion in your cabling.

IP protection classes: IP65 / IP67 / IP69K

The IP protection class describes environmental influences that the devices
can be exposed to without risk and without suffering damage or causing a
risk for the user.

The whole LioN-X family offers IP65, IP67 and IP69K.
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6.1 General information 6 Assembly and wiring

6 Assembly and wiring

6.1 General information

Mount the device on a flat surface using 2 screws (M4x 25/30). The torque
required here is 1 Nm. Use washers for all fastening methods as per DIN 125.

i Attention: The devices have a ground connection with an M4 thread
for the conduction of interference currents and the EMC immunity. This
is labeled with the symbol for the ground and the designation "FE".

i Attention: Use a low-impedance connection to connect the device to
the reference ground. When using a grounded mounting surface, you
can make the connection directly via the fixing screws.

i Attention: If the mounting surface is ground-free, use a ground strap

or a suitable FE line (FE = Functional Earth). Use an M4 screw to
connect the ground strap or the FE line to the ground point and if
possible put a washer and a toothed washer below the fixing screw.
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6 Assembly and wiring

6.2 Outer dimensions

6.2 Outer dimensions

6.2.1 LioN-X multi-protocol variants
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6.2 Outer dimensions 6 Assembly and wiring
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6 Assembly and wiring 6.2 Outer dimensions
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6.2 Outer dimensions 6 Assembly and wiring
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6 Assembly and wiring 6.2 Outer dimensions
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6.2 Outer dimensions 6 Assembly and wiring

6.2.2 LioN-Xlight variants with EtherCAT®
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6 Assembly and wiring

6.2 Outer dimensions
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6.2 Outer dimensions 6 Assembly and wiring

6.2.3 Notifications

i

> B

38

Attention:

For UL applications, be sure to use a UL-certified cable with a
suitable evaluation to connect the devices (CYJV or PVVA). To
program the control, please refer to the OEM information, and only
use suitable accessories.

Only approved for interior use. Please note the maximum elevation of
2000 meters. Approved up to a maximum soiling level of 2.

Warning:  Terminals, housings field-wired terminal boxes or
components can exceed temperatures of +60 °C (140 °F).

Warning: For UL applications at a maximum ambient temperature
of +70 °C (158 °F):

Use temperature-resistant cables with heat resistance up to at least
+125 °C (257 °F) for all device variants.

Warning: Observe the following maximum output power for the
sensor supply of Class A devices:

Max. 4.0 A per port; for UL applications max. 5 A for every port pair
X1/X2, X3/X4, X5/X6, X7/X8; max. 9.0 A in total (with derating) for the
whole port group X1 .. X8.

Warning: Observe the following maximum output power for the
sensor supply of Class A/B devices:

Max. 4.0 A per port; for UL applications max. 5.0 A from Ug power
supply for every port pair X1/X2, X3/X4, X5/X6, X7/X8 and max. 5.0 A
from Upyx power supply in total for port group X5/X6/X7/X8; max.
9.0 A in total (with derating) for the whole port group X1 .. X8.
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6 Assembly and wiring 6.3 Port assignments

6.3 Port assignments

All the contact arrangements shown in this chapter show the frontal view of
the connection area for the connectors.

6.3.1 Ethernet ports, M12 socket, 4-pin, D-coded

Color coding: green

3 4

2 1

Figure 8: Schematic drawing, ports X01, X02

Ethernet 1 TD+ Transmit data plus
Ports X01, X02 2 RD+ Receive data plus
3 TD- Transmit data minus
4 RD- Receive data minus

Table 8: Assignment of ports X01, X02

Caution: Risk of destruction! Never connect the power supply to
the data cables.
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6.3 Port assignments 6 Assembly and wiring

6.3.2 Power supply with M12 power L-coded

Color coding: gray

1
2
o ®
o
3 @
4

Figure 9: Schematic diagram of the M12 L-coding (connector X03 for Power
In)

FE

b2
FE@ c

L)

4 3

Figure 10: Schematic diagram of the M12 L-coding (socket X04 for Power
Out)
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6 Assembly and wiring

6.3 Port assignments

6.3.2.1 I0-Link Master with Class A ports

1 Us (+24 V) Sensor/system power supply

2 GND_U, Ground/reference potential U,

3 GND_Us Ground/reference potential US1

4 U, (+24 V) Load supply
(NOT electrically isolated to Usg internally in
device)

5 FE Functional ground

Table 9: Power supply with M12-Power Class A

Attention:

ol o

power supply units) fulfill these requirements.

1 UL and Ug ground connected in device

Manual EtherCAT
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Only use power supply units for the system/sensor
and actuator supply that correspond to PELV (Protective Extra
Low Voltage) or SELV (Safety Extra Low Voltage). Power supplies
according to EN 61558-2-6 (transformers) or EN 60950-1 (switching
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6.3 Port assignments 6 Assembly and wiring

6.3.2.2 I0-Link Master with Class A/B ports

Mixed [O-Link 1 Us (+24 V) Sensor/system power supply
(Class A/B) I/O
ports 2 GND_Uayux Ground/reference potential Uayx
(electrically isolated to GND_Ug internally in
device)
3 GND_Usg Ground/reference potential Ug
4 Uaux (+24 V) Auxiliary supply

(electrically isolated to Ug internally in device)

5 FE Functional ground

Table 10: Power supply with M12-Power Class A/B

Attention: Only use power supply units for the system/sensor
and actuator supply that correspond to PELV (Protective Extra
Low Voltage) or SELV (Safety Extra Low Voltage). Power supplies
according to EN 61558-2-6 (transformers) or EN 60950-1 (switching
power supply units) fulfill these requirements.

md o

6.3.3 1/0 ports as M12 sockets

Color coding: black
3 4

2 5 1
Figure 11: Schematic drawing I/O port as M12 socket I0-Link
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6 Assembly and wiring

6.3 Port assignments

6.3.3.1 10-Link ports (Class A and Class B)

10-Link Class A, ports
X1..X8

1 +24 V power supply +24 V

2 IN/OUT Ch. B: Digital input or digital output

3 GND Ground/reference potential

4 c/Q Ch. A: I10-Link data communication,
digital input or digital output

5 n.c. not connected

10-Link Class A, ports 1 +24 'V power supply +24 V
X1..X4
2 IN/OUT Ch. B: Digital input or digital output
3 GND Ground/reference potential
4 c/Q Ch. A: I10-Link data communication,
digital input or digital output
5 n.c. not connected
10-Link Class B, ports 1 +24 V power supply +24 V
X5 .. X8
2 +24 V AUX/OUT Ch. B: Auxiliary power supply (electrically
isolated with respect to the sensor/
system power supply Ug) or digital output
3 GND Ground/reference potential of +24 V
4 c/Q Ch. A: I0-Link data communication,
digital input or digital output
5 GND AUX Ground/reference potential of +24 V AUX/

out

10-Link Class A, ports
X1..X8

1 +24 'V power supply +24 V

2 IN Ch. B: Digital input

3 GND Ground/reference potential

4 c/Q Ch. A: I10-Link data communication,
digital input or digital output

5 n.c. not connected

Manual EtherCAT
Version 3.1 09/2025

43



6.3 Port assignments

6 Assembly and wiring

10-Link Class A, ports 1 +24 V power supply +24 V

X1.. X4
2 IN Ch. B: Digital input
3 GND Ground/reference potential
4 c/iQ Ch. A: 10-Link data communication,

digital input or digital output

5 n.c. not connected

Digital Input, ports X5 .. | 1 +24 'V power supply +24 V

X8
2 IN Ch. B: Digital input
3 GND Ground/reference potential
4 IN Ch. A: Digital input
5 n.c. not connected

Table 11: I/O ports as I0-Link Class A and Class B

Used signal names compared to the 10-Link specification conventions:

1 +24 'V L+ Supplied by Ug
2 IN/OUT l{e}
2 +24 V AUX/OUT 2L Supplied by Uaux
3 GND L-
4 C/Q IN/OUT ciQ
5 GND AUX 2M
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7 Starting operation 7.1 ESl file

7 Starting operation

7.1 ESl file

An ESI file in XML format is required to configure the LioN-X and LioN-
Xlight devices. All device variants are grouped in a single ESI file. The file
can be downloaded from the product pages on our online catalog: https://
catalog.belden.com

On request, the ESl file is also sent by the support team.
The file for the LioN-X EtherCAT® devices is named:
LumbergAutomation-LioN-X-lO-Link-Master.xml
Download this file and unpack it.

Install the ESI file for the device variant used via the hardware or network
configuration tool of your controller manufacturer.

For TwinCAT®, the ESI file has to be copied into the installation folder, e.g.:
C.\ Twi nCAT\ 3. 1\ Confi g\ | o\ Et her CAT

After installation, TWinCAT® needs a system restart. Alternatively, use the
menu bars in TwinCAT® to reload the application:

TWINCAT > EtherCAT Devices > Reload Device Descriptions.

The LioN-X and LioN-Xlight devices are then available in the hardware
catalog.
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7.2 MAC addresses 7 Starting operation

7.2 MAC addresses

Every device has three unique MAC address assigned by the manufacturer
that cannot be changed by the user. The first assigned MAC address is printed
onto the device.

For EtherCAT®, the MAC address has no function. For EoE (Ethernet over
EtherCAT®), a virtual MAC address will be assigned to the device.
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7 Starting operation 7.3 Setting the rotary encoding
switches

7.3 Setting the rotary encoding switches

The following LioN-X 10-Link Master variants support multi-protocol
application for the protocols EtherNet/IP (E/IP), PROFINET (P), EtherCAT®
(EC) and Modbus TCP (MB):

0980 XSL 3912-121-007D-00F

The following LioN-X IO-Link Master variants additionally provide the protocol
CC-Link IE Field Basic (CC):

0980 XSL 912-121-007D-01F

0980 XSL 3912-121-027D-01F
0980 XSL 3913-121-007D-01F
0980 XSL 3913-121-027D-01F

Caution: Risk of device damage due to corrupt device memory

Any interruption of the power supply to the device during and after
protocol selection can lead to a corrupt device memory.

After selecting a protocol followed by a restart of the device, the new
protocol is initialized. This can take up to 15 seconds. During this time
the device is not usable and the LED indicators are out of function.
When the protocol change is complete, the LED indicators return to
normal operation and the device can be used again.

Make sure that the power supply is maintained during the entire
process.

The LioN-X multi-protocol variants allow you to select different protocols for
communication within an industrial Ethernet system. In this way the 10-Link
Masters with multi-protocol function can be integrated into different networks
without it being necessary to purchase products specific for each protocol.
This technology also gives you the option to use the same IOL-Master in
different environments.

Using rotary encoding switches at the lower front of the devices, you can
easily and conveniently set both the protocol and the address of the device,
if the protocol to be used supports this. Once you have made a protocol
selection and started the cyclical communication, the device stores this
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7.3 Setting the rotary encoding 7 Starting operation
switches

setting permanently and uses the selected protocol from this point on. To use
another supported protocol with this device, perform a factory reset.

The multi-protocol devices have a total of three rotary encoding switches.
With the first rotary encoding switch (x100) you set the protocol by using the
corresponding switch position. Additionally, x100 is used to set the third last
digit of the IP address for EIP.

0
E/IP Ether\et/IP
} ®
N3
CC-Link IE Bﬂaise’_/cd MB EtherCAT.

#Modbus TCP

With the other rotary encoding switches (x10 / x1), you set the last two digits
of the IP address when you are using EtherNet/IP, Modbus TCP or CC-Link
IE Field Basic.

EtherNet/IP 0-2 0-9 0-9
PROFINET P - -
EtherCAT® EC - -
Modbus TCP MB 0-9 0-9
CC-Link |E Field cC 0-9 0-9

Table 12: Assignment of the rotary encoding switches for each protocol

The setting you make to select a protocol is described detailed in 